To estimate the effect of group prenatal care on perinatal outcomes compared with traditional prenatal care.
TABULATIONS, INTEGRATION, AND RESULTS:
Four randomized controlled trials and 10 observational studies met inclusion criteria. The rate of preterm birth was not significantly different with group care compared with traditional care (11 studies: pooled rates 7.9% compared with 9.3%, pooled RR 0.87, 95% confidence interval [CI] 0.70-1.09). Group care was associated with a decreased rate of low birth weight overall (nine studies: pooled rate 7.5% group care compared with 9.5% traditional care; pooled RR 0.81, 95% CI 0.69-0.96), but not among randomized controlled trials (four studies: 7.9% group care compared with 8.7% traditional care, pooled RR 0.92, 95% CI 0.73-1.16). There were no significant differences in neonatal intensive care unit admission or breastfeeding initiation.
CONCLUSION: Available data suggest that women who participate in group care have similar rates of preterm birth, neonatal intensive care unit admission, and breastfeeding.
(Obstet Gynecol 2016;128:551-61) DOI: 10.1097/AOG.0000000000001560 P renatal care is widely accepted as an important public health intervention, yet its efficacy remains largely unstudied and unproven. 1, 2 Prenatal care in the United States is traditionally practiced through one-onone encounters between a single patient and a single obstetric provider. The American College of Obstetricians and Gynecologists recommends prenatal visits occur every 4 weeks until 28 weeks of gestation, every 2 weeks until 36 weeks of gestation, and weekly until delivery. 3 Based on this schedule and an average prenatal visit lasting 10 minutes, most women spend a total of less than 2 hours with their obstetric providers during pregnancy. Thus, it is difficult to address routine pregnancy issues, contraception, breastfeeding, newborn care, and patient questions during the course of prenatal care as it is currently practiced.
One alternative model of prenatal care gaining increasing attention for its efficiency and effectiveness is group care. 4 The most widely known model of group prenatal care in the United States is CenteringPregnancy, which was developed in the 1990s to empower women to choose health-promoting behaviors. 5 The program is founded on three components: assessment, education, and support. CenteringPregnancy involves patients as active participants in their care. It consists of 5-12 patients meeting with an obstetric provider and cofacilitator for scheduled 2-hour sessions every 2-4 weeks throughout pregnancy. 5 The program focuses on nutrition, exercise, social support, health selfawareness, and relaxation techniques. Compared with individual care, group prenatal care has been associated with a reduction in preterm birth, increased birth weight in preterm neonates, increased initiation of breastfeeding, increased utilization of postpartum family planning services, reduction in emergency department visits in the third trimester, and varying degrees of improved satisfaction and increased knowledge. [6] [7] [8] However, some studies have reported no differences in pregnancy outcomes between CenteringPregnancy and routine care. [9] [10] [11] The most recent Cochrane review included only four randomized controlled trials (RCTs) and found no differences in prenatal outcomes between traditional care and group care. 12 Since then, other studies including a large RCT have been published. 13 The objective of this study was to conduct an updated systematic review and meta-analysis of both observational studies and RCTs of group compared with traditional prenatal care to estimate whether group care improves perinatal outcomes including preterm birth, low birthweight, neonatal intensive care unit (NICU) admission, and breastfeeding.
SOURCES
We searched the published literature using strategies created by a medical librarian (S.F.) for the concepts of CenteringPregnancy, group care, and prenatal care. These strategies were established using a combination of standardized index terms and natural language. The searches were implemented in MEDLINE through PubMed 1946 , EMBASE 1947 , Scopus 1823-2016, Cumulative Index of Nursing and Allied Health Literature 1937-2016, the Cochrane Database of Systematic Reviews 1996-2016, the Database of Abstracts of Reviews of Effects (1994 Effects ( -2016 , and the Cochrane Central Register of Controlled Trials 1898-2016. Clinicaltrials.gov was also searched with supplementary materials from the National Information Center on Health Services Research and Health Care Technology. The search terms used were MeSH headings, text words, and word variations of the words or phrases "Centering Pregnancy" OR "Group Prenatal Care" OR "Group Processes" OR "Group Meetings" OR "Group Thinking" OR "group care" OR "group discussion" OR "Support group" OR "group dynamics" AND "Prenatal Care" OR "antenatal care" OR "antenatal control." All searches were completed in February 2016. Results were exported to EndNote.
STUDY SELECTION
We included English language articles published before February 2016 that were RCTs or observational studies reporting pregnancy outcomes in women participating in group compared with traditional prenatal care. We excluded case reports, case series, review articles, and studies without comparison groups. Institutional review board approval was not necessary for this study of deidentified data available in the public domain through prior publications.
The exposure for this review was group prenatal care. We adopted a comprehensive approach to evaluate maternal and fetal outcomes with an emphasis on the perinatal outcomes we considered most relevant to group prenatal care. The primary outcome was preterm birth. We also evaluated secondary outcomes that were reported in at least two studies with similar definitions, including low birth weight (LBW), NICU admission, and initiation of breastfeeding. The definition of preterm birth was delivery before 37 weeks of gestation in all studies. Low birth weight in included studies was defined as neonatal birth weight less than 2,500 g. The definition of breastfeeding initiation varied between studies and ranged from immediately postpartum to an assessment of breastfeeding at 3 months postpartum.
Titles and abstracts were screened by the first author (E.B.C.) and full-text articles were retrieved if they appeared relevant or if there was some ambiguity as to whether the article was relevant. Full-text articles (or abstracts when full-text was unavailable) were independently reviewed against inclusion and exclusion criteria by two authors (E.B.C. and L.A.T.).
Data for included articles were abstracted into a standardized abstraction form by two of the authors (E.B.C. and L.A.T.). Any discrepancies in decisions regarding study inclusion or exclusion or were resolved by discussion and consultation with the senior author, when necessary. We critically appraised the quality of each study included in the meta-analysis using the Downs' checklist, which is a validated instrument to check the methodologic quality of both randomized and nonrandomized studies of health care interventions. 14 The checklist included 27 questions in the following quality categories of threat to validity: reporting; external validity; internal validity or bias; internal validity, confounding, or selection bias; and power. The original article by Downs did not define the threshold for high-quality studies. For the sake of this review, we considered studies receiving the majority of the points available in at least four of the five categories of threat to validity as high quality. Two of the authors (E.B.C. and L.A.T.) completed the quality rating form for each article.
Data were analyzed using STATA 11 with the METAN software package. Heterogeneity between studies was assessed using Cochran's Q and Higgins I 2 tests. To be conservative, heterogeneity was considered significant if P,.1 or I 2 .30%. Data were pooled if there were at least two studies available for a given outcome. We adjusted data from cluster randomized trials using the methods described in the Cochrane Handbook for Systematic Reviews of Interventions.
15 Estimates for intracluster correlation coefficients relevant to study outcomes were obtained from cluster RCTs 13 or Piaggio et al 16 when not indicated in the original article. 17 Relative risks (RRs) were calculated from raw data from each study with a 95% confidence interval (CI). Publication bias for the primary outcome was assessed graphically using funnel plots and asymmetry was formally tested with Harbord's test for categorical variables. Data from the individual studies were pooled using the DerSimonian-Laird random-effects models regardless of whether there was evidence of statistical heterogeneity. We took this conservative approach because of the low statistical power of tests of heterogeneity. This approach also results in more conservative estimate of effect sizes. Relative risks for each categorical outcome were plotted graphically as forest plots. We conducted stratified analysis by study design (RCTs, observational studies) to assess the effect of study design on the effect estimates. We also conducted subgroup analyses by study quality because there was such a large range of quality scores between studies meeting inclusion criteria. Subgroup analysis by race-ethnicity, for all studies and within high-quality studies, was included based on prior literature suggesting a differential risk reduction rate among African American women participating in group care. 8 
RESULTS
The initial electronic literature search returned 2,222 results with an additional four trials from clinicaltrials. gov, with supplementary materials from the National Information Center on Health Services Research and Health Care Technology (Fig. 1) . We used the automatic duplicate finder in EndNote and 880 duplicates were identified and removed for a total of 1,346 unique citations. Titles for each citation were reviewed for relevance and 49 full-text articles (or abstracts if no full-text article was available) were screened against inclusion and exclusion criteria. Bibliographies of selected articles were reviewed to determine whether additional relevant articles were missed in the search, and one additional article was found. 18 Additional studies were eliminated for the following reasons: fails to meet inclusion or exclusion criteria (n521); systematic review, meta-analysis, or both (n58); incomplete information (n55); an abstract of an article that was later published in full-text form and already included (n51); and did not include an outcome that could be pooled with another study (n51). Fourteen studies were included in the final analysis, including four RCTs 8, 13, 17, 19 and 10 observational studies 7, 9, 11, [20] [21] [22] [23] [24] [25] [26] ( Fig. 1) . A total of 3,229 (28%) patients participated in group prenatal care, and 7,092 (72%) participated in Unauthorized reproduction of this article is prohibited. Unauthorized reproduction of this article is prohibited.
traditional care ( Table 1) . Rates of nulliparity ranged from 32% to 85% in group care and 27-87% in traditional care. With regard to women with a prior preterm birth, one study 13 excluded them and five studies 7, 8, 17, 24, 26 reported rates of prior preterm birth (Table 1) . It is unclear whether women with prior preterm birth were excluded from the remaining studies. 9, 11, [19] [20] [21] 25 The methodologic quality of each study was assessed using the validated Downs' quality scale for randomized and nonrandomized trials with a maximum possible score of 28 for high-quality studies (Table 2) . Quality scores ranged from 12 to 27 (median 21, interquartile range [16] [17] [18] [19] [20] [21] [22] . Three of the 4 RCTs and 3 of the 10 observational studies met criteria for high quality. All of the RCTs and eight of the observational studies reported the primary outcome of preterm birth. However, one observational study had no preterm births in either group and was excluded from the analysis (Fig. 2) . Unauthorized reproduction of this article is prohibited.
There was no significant difference in the rate of preterm birth in group compared with traditional care (11 studies: pooled rates 7.9% compared with 9.3%, pooled RR 0.87, 95% CI 0.70-1.09). This was true for both observational studies and RCTs (Fig. 2) . The difference was also not statistically significant when analysis was limited to the high-quality studies reporting preterm birth (five studies: pooled rates 8.4% compared with 8.9%, pooled RR 0.92, 95% CI 0.64-1.32).
In subgroup analysis of studies reporting raceethnicity, the rate of preterm birth was lower among African American women participating in group care compared with traditional care, but the difference was not statistically significant among the one RCT and two observational studies included (three studies [7] [8] [9] : pooled rates [8.6% compared with 11.1%, pooled RR 0.69, 95% CI 0.40-1.17]). However, when the analysis was limited to the high-quality studies (one RCT and one observational study), African American women participating in group care had a significantly lower rate of preterm birth (two studies 7, 8 : pooled rates 8.0% compared with 11.1%, pooled RR 0.55, 95% CI 0.34-0.88). Latinas had similar rates of preterm birth overall (three studies 7, 25, 26 : pooled rates 5.5% compared with 5.9%, pooled RR 1.05, 95% CI 0.37-2.99) and in high-quality studies (two studies 7, 26 : pooled rates 5.9% compared with 4.7%, pooled RR 1.66, 95% CI 0.66-4.18).
Overall, there was significant heterogeneity between studies (P5.119, I 2 535.0%); however, after stratification by study design, heterogeneity was significant among observational studies (P5.076, I 2 547.5%) but not among RCTs (P5.270, I 2 523.5%) (Fig. 2) . There was no evidence of publication bias (Harbord test, P5.586) (Fig. 3) .
Nine studies, including all of the RCTs, reported rates of LBW. Group care was associated with a decreased rate of LBW overall (nine studies: pooled rate 7.5% group care compared with 9.5% traditional care; pooled RR 0.81, 95% CI 0.69-0.96) and in observational studies (five studies: pooled rate 7.0% group care compared with 10.4% traditional care, pooled 0.71, 95% CI 0.56-0.91) but not in the RCTs Unauthorized reproduction of this article is prohibited.
(four studies: 7.9% group care compared with 8.7% traditional care, pooled RR 0.92, 95% CI 0.73-1.16) (Fig. 4 ). There were no significant differences in NICU (Fig. 5 ) admission or rates of breastfeeding initiation (Fig. 6 ) between group care and traditional care overall or by study design (Table 3) .
DISCUSSION
The goal of this systematic review was to estimate whether group care improves perinatal outcomes compared with traditional care. In this review, we summarized and synthesized 14 articles that compared these modalities of care. We found that group prenatal care was not associated with lower rates of preterm birth, NICU admission, or breastfeeding initiation overall or by study design. A significant decrease in rates of LBW was present overall and in observational studies, but not when analysis was limited to RCTs. The pooled results of two highquality studies showed African American women in Unauthorized reproduction of this article is prohibited.
group care had lower rates of preterm birth. 7, 8 The observational studies meeting criteria for this analysis had a broad spectrum of quality ranging from very high to very low.
A 2015 Cochrane review on group prenatal care included four RCTs with most of the patients contributed by a single study. Our review included all of the RCTs in the Cochrane with the addition of a recent cluster RCT of 1,148 patients that was completed in the interim 13 as well as observational studies. Our findings are consistent with the Cochrane review; however, we also assessed outcomes in low-income women of color participating in group prenatal care in two studies with underserved patient populations. Our findings in this study suggest a risk reduction of three preterm births per 100 live births in African American women. This is a potentially significant finding because rates of preterm birth are nearly twice as high in African American women compared with white women, even after controlling for confounding factors such as socioeconomic status. 27 There were no differences in preterm birth rates of Latina women participating in group care, which may be reflective of the "Latina Paradox," which is used to explain why this group of socioeconomically disadvantaged women still achieve favorable birth outcomes through informal family and community support networks. 28 One potential explanation for improved outcomes in African American women is the provision of social support, coping strategies, and stress reduction through group prenatal care. 28, 29 There are several strengths to the present study including a thorough literature search protocol by a trained librarian (S.F.) and protocol for study selection and data analysis. We closely followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines and assessed heterogeneity. 30 We combined data using a random-effects model even when no evidence of statistical heterogeneity was noted. This took into account clinical heterogeneity, which was likely present even in the absence of demonstrable statistical heterogeneity and produces more conservative estimates of effect sizes. Two cluster RCTs were included in the study and statistical adjustments were made to account for this study design. Finally, we stratified analysis by design and quality, which enabled us to assess the effect of study design on the pooled analysis.
Although there are considerable strengths, this systematic review must be evaluated in the context of a number of limitations. Our findings are driven by studies available in the literature. The four RCTs mostly had small sample sizes and the observational studies are at high risk for selection bias and confounding. Women who chose to participate in group care are likely to differ from those who decline in favor of traditional care and may represent a more motivated patient population. There was significant clinical, methodologic, and statistical heterogeneity between studies overall. We addressed this with stratification by study design and demonstrated that the statistical heterogeneity was attributable to the different study designs. Our results suggest improved preterm birth rates in African American women participating in group care, but there may be reporting bias in this regard because results by race are more likely to be described when there is a significant result. Differences by race for our secondary outcomes were not reported in the articles included in this review so we were unable to assess racial differences in LBW, NICU admission, or breastfeeding. In addition to race, other factors such as socioeconomic status may influence the efficacy of group prenatal care, but we were unable to study this potential effect because it was not assessed in the source articles. Lastly, we were unable to evaluate other important outcomes such as postpartum depression, contraception initiation, patient satisfaction, and health care provider satisfaction because of significant heterogeneity in the way these outcomes were assessed in the primary studies.
In summary, results of this systematic review and meta-analysis indicate that participation in group prenatal care was not associated with lower rates of preterm birth, NICU admission, or breastfeeding initiation overall or by study design. Group prenatal care may decrease the risk of preterm birth in African American women. Importantly, there is no evidence that group care causes harm. This alternative form of prenatal care warrants further study, especially with regard to postpartum maternal outcomes and in African American women. In addition, studies are needed to assess the effects of group care in high-risk women such as those with obesity or diabetes.
